B2 esp@cenet - Document Viewer Navigation 



lillOlXI 1 / 1 






JP8292371 HBiBn^lligSSII 



REFLECTION TYPE OPTICAL SYSTEM AND IMAGE PICKUP 
DEVICE USING THE SYSTEM 

Patent Number: JP8292371 
Publication date: 1996-11-05 

Inventor(s): KIMURA KENICHI; TANAKA TSUNEFUMI; ARAKI KEISUKE; SEKIDA 
MAKOTO; NANBA NORIHIRO; SARUWATARI HIROSHI; AKIYAMA 
KENJI 

CANON INC 



r JP82-9237-1- 



JP1 99501 23238 19950424 



Applicant(s): 

Requested 
Patent: 

Application 
Number: 

Priority Number 

(s): 

IPC 

Classification: 
EC 

Classification: 

Equivalents: JP3320252B2 



G02B17/00; G02B13/18; G02B17/08 



Abstract 



PURPOSE: To provide a reflection type optical system and image pickup device using the 
system for which the arrangement accuracy of a reflection mirror frequently required for a 
mirror optical system is relaxed while miniaturizing the entire mirror optical system. 
CONSTITUTION: Concerning this reflection type optical system, light flux from an object is 
made incident on an incident plane R2 and reflected on one of reflecting planes at least, 
first-order image formation Is performed within an optical element 10. and an image is 
formed on a prescribed plane by emitting light from an emitting plane R7 through remaining 
reflecting planes R4-R6 later while using the optical element 10 for which the incident plane 
R2 for light, emitting plane R7 and three reflecting planes of inner surface reflection 
composed of curved surfaces are provided at least on the surface of a transparent object. In 
such a case, the respective elements are set so that more than 70% of the length of a 
reference axis in the optical element 10 can exist within one plane. 
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z =A/B+C,,v'+Q.x'4Q,v'4C,,x'y4<i4V'-*C2 2x'v'4C4, 
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a-b >0 

0.9 < t/\e \ <1.S 

0.9 <a/d <2.0 
0.9 <b/d <2.0 

^^©!BJ{*ffliJ J: 0 »^-c^ 1 ©Sl=fffl J; 0 mmiiciiLS. 
©SStS!©*^?^. 
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[Sir 5 J: ^ tc-«:W«:j^fiX Ofc3e:^58^=&fflC»r . 
6) ©36«*g[ 3 ^©SSiS© 5 %ii>Ja < i t> 1 -:>-CS 

20 !yf|^^<*«s*ef^±{c#ii/M. rfe»-r S c t ^iWpSt 

[0036] #IC. 

( 1 - 2 - 1 ) l58B5t^fR^©«3i*«l«:« t) *ia:W 
( 1 - 2 - 2 ) friB3t*3R-7-©«5<*W* feK^r^ 1 

©flffl©sWM*5it5?gft{'f *^-r 
( 1 - 2 - 3 ) mssm 1 ©tt®©s«ffi*iii<s«piM 

(1-2-4) fTBEIIl ©ffiB©J5WS03^«> S[ 
30 SS>fB©a-*JH^Sl^x y z eLSjtffi©'<- 

>cffi©}g«*a-r«^3»«ra.b.t i ur. 

A =(a+b)'(v''cos't+)^) 

B =2a-b-cos t[l+{(b-a)-ysin t/(2a-b)}+ Cl+{(b-a) 
• y si n t/(a- b) }-{y' /(a- b) }-{4a- b- cos" t+(a+b)' si n 
't}x'/(4a'b'cos't)) 

tai^x 

z =A/B4C),y'+C,,x'-t<ijV'-tC,tx'v+C,.y'+<iax'v'4C« 
X" 

. t^bfci*. i^Wffl©»iSI$6ic*t-r5ffi©M#* 
40 0. »e«lCC?a-p-CiR'Jr>!tB5fB)K0©tl''C»iKSiitffl© 

a-b >o 

0.9 < t/\e\ <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

( 1 - 2 - 5 ) mfiESMS[©3t^JS©AStiai*sWiejt 
50 (1-2-6) fIiB?fe^3R^ttAWrsaJ«IWtWW 



(7) 

n 

•r •5.ieef<l**¥if ■Cfi-:)|Hj7^|6l*lS]l, > r t » -S. 

( 1 - 2 - 7 ) m^vft^m^it^rimmmtatm 

( 1 - 2 - 8 ) ItflEite^^^li, AW-r -SSItWitSt 

( 1 - 2 - 9 ) ttsm(^m^<mmiRay:7.\mm 

(1-2-10) luiS^^5S^*«Ji£-r -5 flffi J: 0 rS 
(1-2-11) t^rtB^^f8^^^^> Sitii-riWmo lo 

[0037] MIC. 2|£SBJ(DJgWg!©3t^3SB. 

( 1 - 3 ) «HSS4^<t 0 RKSii>JtC < <!: 3 '?<D&m 

mmWi<DRmm<Dm-c<^wmi-sj^»i^fc^icnvf^ 20 

[0038] i^(C. 

( 1 - 3 - 1 ) SifilB^t^SR^©!B5»flPJK:« 0 

( 1 - 3 - 2 ) ButB7t^jS^=-©!feH*» ^.fii-cm 1 

(1 - 3 - 3 ) fffiBlSf 1 ©tf6H©]SS4®*SEIIStiP3ffl 

( 1 - 3 - 4 ) lirfiB^ 1 ©fin©JKS«©?^». s 

K*fffi©a-*;HSS^xy z=S:fflLv sSJ5*fffi©'<- 30 
xM©B!K4«-r«gia4a.b.t iL-r, 

A =(afb)'(v»-cos't+)^) 

B =2a-b-cos t[l+{(b-a)-vsin t/(2a-b)}+ (l+{Cb-a) 
•ysin t/(a-b)}-{y' /Ca-b)}-{4a-b-cos' t+(a4-b)'sin 
't}x'A4a'tf cos't)] 

2 =A/B4C,,y'4Q,x'+C,y'4Q,x'y4C,v'4C,x'v'4C., 

smiA(c?3orji!i-:>/ca(rt£^<)©4>.cx<bigsi4ffi© 40 

a b >0 

0.9 < t/\e \ <1.5 
0.9 <a/d <2.0 
0.9 <b/d <2.0 

( 1 - 3 - 5 ) wsizsmm<Dyc^m<DAmmifimtzyt 

m^^o^mu 0 <&i?Lxm 1 ©ft®©5Wiicfc 0 igjf* 
( 1 - 3 - 6 ) liri27fe^SS^«. ASI^-SSitSWltW 50 



1$Ba2p8-2 9 2 37 1 

. 12 

u-r ssmi4©*ifi)3WfiS[ > 

(1 - 3 - 7 ) frfB5e^3R^%«tRE-r S ft® J: 0 JiS* 

[ 0 0 3 9 ] X. *«l«©Ji«lSIS»> 

(1-4) ( 1 - 1) ~ (1 -3-7) cDl,^ria*U 

[0040] 

©ai/*&C)f||*4Hfd^{*©^^*«tc-^i.»-cift?9^i. 
[ 0 0 4 1 ] H 1 13:*f6l§05fe^»©«fi)i7=-4f €:5eia 

©■c^iW^Kti*^) tcySo-c i «@©ffi*^ i iBi 

[ 0 0 4 2 ] 0 1 K:*jC»TI& 1 . ^2 ffiR2» 

^lEi^^WJSaJfS. |g3MR3l*lg2ffiR2iC>lrfUr9^ 
;PhSnfcJS**H. Sfif4BR4. fr5®RS*SAf©fijffi«: 
*tL/t:->7 h> F 3#i/cjg*fffi. meWReitmsm 

R2*»6l^6®R6*T?©S«©®tt:«/5:^. ^^X^'ji? 

^(Dmm-c^is. $ n s-o©3fe^^^^±6c«ifijt3 n-c*j 
[0043](i£o-c. El ©«fiS;-c«:ra^n©'^{*®*» 

e>lff2BR2*-e©J«««^^. m2HR2*^€.||6®R6S 

■C«*)S*ii©«H> ||6®R6*i6:fia7i^©m7ER7* 
-c©j®K«^r«(iSori»^>. 

[0044] 2f:»ig©5e^JS»«'C^?t^JSt?**/c»7t 

^jS'&«^-r*s®«#^a©3fe#^}^-=t:i^!tcc^. €-c 
*^w©iiiswi{c*jc>r ttitrm i ffi©*fiiwsss 
©«t>*c»*is^4-rs*&jits«*«:a93e^s. 

[0045]* l/r . *^Bj©||)!ffiWtc*st»T{i. ^ 1 

*^«sfit®©4>'C>^&ii«3^ mmAim) (omm^ift 

[0046] *^W©|©6{f!)K:*j(,>-C 3fe^JS©S!e 
t&SSm#*±i3©«K:l95ELfc*s. ^^^©SJHi 

< »3fe^a^%at/s-rssffl?g«*^-r5±-csiJ^©fi 

<b. «[tlX»AI4ffl3l«i*tbKX»3fe#Jft©ll 1 ®©* 
-t^U < t3:«»H©iti'C^©C»rn*>S:ji43feiS©iS8S* 
3e^S^©aai <!: ^j:2.SJ|l«lOcS:S-r 2. . 

[0 04 7 ] osf). :$im^c:>mmmiciai^xit. mm 
mtm 1 m. m i^nsi <o ®©3feiaw3^©*'C^>^^ Ji o . 
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[0049] :^^<D^mmo^^imi&-ri^)\, 
hM(*s*fi«j{c-r'<-c*i|si— ®^*3rf^;^^ LTui. * 

CO 0 5 0 ] ZWi : M-#.=Sra'3^2fflR2«C|»l*>0»!»flll 
Vf* : ms^iiMK) hfflrt <0 1 <D*ttffirt) -CZ f4CC 

>#iii : m!^i:m*)z.\ ^mic^tjims. m i ommic 

C 0 0 5 1 ] */c. 13 i ffi©VZffi(*3-C©5^Jl' h ft 

i <*fif ) -cmr. J:-3-r, *i%Hj(D||JSifij-cttSH 
(Dn-*;I/J1S©M.*W0 l4i©YZ^M±(c*S, ttc 
xz*jJ:!yfxyffirt-c©®©{B'W*fel». ^iffi© 
a-*;n^«(x.v.z) ©v.z WWi»>sfi^*0<.Y.z)ec 

[ 0 0 5 2 ] 2 «| : P-*Jl'J$«©m«:aO. ilflJ^ffi 

V w : n-AJi/ffiSOM.^*®*). z :3^ic*fLYzffiF«g 

K:*j«,>-CjS^t1-*l&jK:90* =&/j:-riai^ 

X *S : o-J!;ji'i^©ll.-^*a9. YzHKiStLSiS^cii: 

©raPi'&STX*'7-a. Ndi > i/ditil^ i Bt^ < i 

10 0 5 3) tin. ^m^co^nm-cit^^j^o^mmm 
[0054} ^^m<ommm^mmRtmmmvF■<D^^ 

ffi*i6{feSiciitfS»fai (Ell *©-J^i*i^) CCfS-:>-C 

[0055] J*ffl««T©3C-C«3nSJB!KT«>?> : 
[0056] 
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* ~l4U-(x2+j|2)/Ri2}l/2 

4-liJy±* b > *©J^<^»t^T©^tc J; «3 : 
A = (a+b) • (/ • cos* t+)^ ) 

B =2a-b-cos t[l+{(b-a)-vsin t/(2a-b)}+ [l+{(b-a) 
• V si n t/(a- b)}-{y' /(a- b)}-{4a-b- co^ t+(a+b)' sin 
't}x'/C4a'b'cos't)3 
10 iU-C 

z =A/B4<i,y'+C,o>^ 4<i»v'-t<ii>^V+Q>«y'-»Cnx' v'+C. 

*«i!i;«:Jl^f{-c*S. S^.K:fetT©^*<)^l^c$n2.ii^ 
[0 05 7 1c,, =C.i =0 . t =0 

20 *5j?|3t8n-Sti^«lHllS?Etf*!fe?^t«**-ro J!5U:©^ 

[0058] ftte, JiESiatcsiifeffiitctet^Ttt. r^r 

[0059] «:*s. 3js^W©#3ltS«?!|{cteC»T ttH 1 «c 
S^-rJ:9tc. -ec^lliW^O-C&i. X. *¥*i®ft 
Ur tim 1 ©YZffil^{C*5t»TiK»5 RiCCASiTS^m©© 
Mit^iiiftn.ilixZffirttctet^-cJSORiKAl* 

[ 0 0 6 0 ] X. mm±xa)^^D}mm^^-^'( xt u 

[0 06 1 ] X. ^{S0!lM:i3:^^J^©tf-<X?:mL-Cl,^ 

40 [ 0 0 6 2 ] X. IffiSf'-f *^ifrt>illJ6t»JK:oi,^ 
T . IK "3 Ri'N©*^ AStft , ffiiS AS* ft (u, ,u, ) . 

(O.U,).(-U»,U,),(Uy ,0),(O,0),C-Ur ,0)i^cSAWft© 

mt fea*fl!j(csffi3&jy2ffi**f**ffli-rsfflsm©f$t« 
t^coTo-sJ^, «iRM0«c*ji»rfcSiti®ft©7 7 

50 [0063] feiT. SII«S09tCOl>rSiBj-r 5. 



(9) !|SM^8-2 9237 1 

15 16 
[0064] [HJfeFai ] Ei2 . 03»2|E^?8<Dj|JtePd * <Otimi:m^LXi.^i,. :^mtkM<omi&r'-^lit'-X<Ot 
1 CD5t;^mOYZffil^-C©»rffiBlt?&S. 2|ESUSfd»7k¥ *JOt?*i. 

28. 3 

mm^wA' 20-3 
e>)S 2.0 

}t^eD-t>--fXttx¥ XZ)= 10.4x27.4* 21.2 



i 


Yi 


Zi 


Bi 


Di 


Ndi 


i/di 




1 


0.00 


0.00 


0. 00 


3.40 


1 






2 


0.00 


3. 40 


0. 00 


7. 00 


1.51833 


64. 15 




3 


0.00 


10. 40 


25. 00 


10. 00 


1.51633 


64. 15 




4 


-7.66 


3,97 


10.00 


10. 00 


1. 51833 


64. 15 




5 


-12.66 


12. 63 


10. 00 


a 50 


1.S16S3 


64. 15 




6 


-19. 17 


7. 17 


26.00 


7.00 


1.61633 


64. 15 




7 


-19.17 


14. 17 


0.00 


7.07 


1 






8 


-19. 17 


21. 24 


0. 00 


0.00 


1 




9M 



R 1 S " 
tzm -4.887 
R 7 S -6. 524 
R 8 S » 



C0066] 



ao) 
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17 



18 



S 3 S a °-1.61839»^01 b °-l. 2S6S5e4«l t <> 2.69881e401 



^03 



-1.3B3Z8e-04 G21- 4.61S07e-04 



Coi" 9.02763e-0B 632° 7.64906e-05 C4o<> 1.02169e-<)5 



2 AM a °-2.&O732e+00 b ■> 2.52739e-K)0 t o-S. 04837e^l 



Co2= 0- 



^20° 



Cq3-> l.lS553e-03 C21- 4.86323e-03 
Cq4— 1.25972e-04 C22— 2. B7791e-<)4 C^- 



-6.89833e-04 



S 5 S a •°-9.S3779et01 b ■°-3.53371»t01 t - 4.35207e^l 



C20- 0- 



Co3= 3.63074e-04 Cgi' 



1.2SgB7e-03 

2.02832e-05 C22°-3. 46921e-04 C^q^-B. 12941e-05 



iSJB a •> 5.05342eHIO b —8.311 B8»K)0 t •>-2.24737eHll 



Co2= 0- 



C20= 0- 



Co3=-B.59866e-04 Cgp-l. 17474e-03 

C04— 1.39401e-04 C22— 2. 09750e-04 C40— 1. 35370e-O4 



0oaH«:««3<**>6©^feiK©jljaJiH«:. M<om^t}i 
S*tSR5 • lHlffi^R6©E3-o©Jg:iifffiRO'iEO®*f:*J** 30 

RIO «^lfef^®-C*»?. CCD^CDjafiaRT- 

[0068 ] ixK.:^mnmic^ifi>mmnm^^mr 40 

StlfcgJ. 36^SR-?^1 0©AS*fflR2tCA«L. HR3,R4 

■css4sn?ds> ®R4iae§-c-H*s«L. ^^c^-cffiRs.R 

[0069 ] *^t^-C«. ^^m^F 1 0 {CAWf 



[0 07 0] c©«K:ife:^^-?^l OK. AtBI*BK:J;S 

[007 1] *iiMi«?aK:*}i»rtt. iaisiaifji*'^©^ * 

>-*S/>d^K^fc^^^«:%^8«l3R^^©««!MR10 KJSfU 

^t^^^i 0K:A*t-rssm«i©:^<i:^^5&i o*»e> 
lifW'r*sm«i©:&iSittWT*>oi^-:^rsn?*s:fc 

[007 2] *yt. *^*^©*#»©j^|ilX^0«:04 

[0073] *^iMowa«*si?«-r s. 
[0074] xmmtt^^^m^ 1 0 ©m ffiR2ific^(c* 
^*iiis{«©ti^. i < icmi^mtt^tb^^xm 1 ©fts 

©SW®R35ClRj»{'Pffl«:-^*T U 4 C <!:*J3fe^3K©''hSI 
mktSit. 3fe^Jg©Emb{cJ:4l^liSlifffiR3felM6®^ 



I 
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<5ffi*8' m*<!:-r^.I5I|g*fRffl(!:L-Ct»^.CDr. fiS 
^^mi'(:f*i&i<OH 8 (C«(SJ!ftJRM-Citelll 3 ii C i *i 

a'b>0 
0.9 < t/\9 \ <1.5 
0.9 < lal/d <2.0 
0.9 < |b|/d <2.0 

[0078] ^f^il) •<-:^®Jim©14««:*SS 

a.b.t B«R®©2o©)»,^ffla*a'r. 
C 0 0 7 9 ] ^f^^(2) {I. 1 5*fffiR3 

C2) ©±I8 •TIS*^nSi2J|ltt±Cc-:&©ji^SI 
«ii1-*^*<rtS|J©*-efe<^L-!fec>*\ ite«tu-r«> 

[0080] ^ft^co) fei^r. ±m. ■ TS8*«-rn 

©M©A«K6' S-C©ffiSiA*<P'^f-5/c*^l* 
•3. *6i1-5feill*i|^gC©*t?ife«tL/^cC^*\ ife^^urtitx 

CO 08 1 ] ^fi^S;(4) fJ*^S©«Sf^biJtX^ffliE* 
Ma^31±'5./c«&©^#-C. d *2 l5t^<D%^?h(Omt^ 

«^(ct451-3l6«©ffl:*i D cc J: o r3t^3g*i:^S<b-rs© 
;tj*i9ii< Of r-5>/«:to1$K:$i|i1--ciDlil*iS^r«.©-c 

[0082] wi^smsffiRM-rftssr i JS«ffiR3©jg 
[0083] *iliS^tc*5C»-r {i. ^16^^^ i o ©Al-f 

•fe> h u i'tciaffltcf i-ci4Ji-^ilx^©^sfe4® 
«Lri,>6. x> «ffiffiR7«OB{c«RJio-r*jij. cn 

KJ:i3>'N-7 ^'7 *-;<7;^*ig< ^c»)-rff-5>©?:PJ5±Lr 
C©Ht?iRm-rs©-C. ll-SWfflR33&i:;*:t<!5:-&©S: 
[0 08 4] S/c, «ai®R7©J^«». COffi-s©Wii^ 

cn«. CCD ^ci*©^s^gi^^:.sfflt,»/cJs^^c«, 
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[0076] c ntcotiTittiB-r-s. 

[ 0 0 7 7 ] m 1 SStffiRJC-^-y^JKtti^-ra.b.t « 
JWT©^ft=t:m-r»36iSIS n.> 

(1) 

(2) 
(3) 
(4) 

10 CCD ©;^7-7-7 .<;l'^»-iS^ffliCc4^+ f 7'*i^>?)fc 
fe> iiei^^^{c*f-r4A«ftK:«to-rfe:»i§t14#l*i^{t 
•r-5©*E&±-r4©«:^-c*-5. ^^jf.^i^MK'f u 
^>hvv i'tc-rn«. w± • «iii-3fcm©**^tti *> 

ccifetttcBSWt^c *5 . CCD -^<O^Jimt±S^mv:t> 
[0085] 3 3|!^WK:*Jt»r{*sWffi*s>stftJ 

[0086] 2|cSlife«R|K:«M«:jjiTk:i5f 

[ 0 0 8 7 ] 0 2 8 ;c^-rS£*©7t^s^-CW, AWJi 

WmffliJ©StiffittS»T:^*WLriii,»2>*i. -€-©K©ig 

&< tfe3o©®Wffi*-i*Kj^fiS-r-5»-c. **ft«r»f 
0 filW satBi JR^ffliE©«irB*^to-t*lto. 3 >^s 

[0088] 3|C^WK:*sl»Ttt. «!l»3fell5WteH7 

■c. xs5fcim*J{as8-c^ti^n'*>ia*sis^0Ti,*^. c 
iKo RU: »3 <iifflijtc*ji»-c:^^3i£iia • mm^x^m.m<D 

40 aittiLruiSiifii5«i5i-^iBrt. fin^s2©*fiffirt 

^H^ap'C©ttirais«t*i>«-3riiKH{csit!ft:&[fij (x 

[0090] 3fe^3g*«jfi£f s^ssist*. xmm-t^h 
smiiSiss^M<b©35[^«:*jw4*aa*j. «iiifiii©:^is] 

50 fiRr*C<b*J-C*5. 
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[0 09 1 ] $ 6<>c&SMm<omvntmii-r^=.r>(Di3s 

(vz H. xM) i^-Cft^S3&iS«c-Sffi-C*4. cnti 
[0092] $tc. :^m&m-C\tfgL'0 RiSA*fMR20iS 

7kS(li|SBS^ 31.7 

2.0 
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[009 3] ]S*t3t^?K(Dmi Ur. ^mo^&^m 

[0094] [1^012] ia5»:4E^||®|||lt1»2(Dj1& 
3.4a. SiEiBft49.6S©IS§J3t^^r&5. ia5K3t 

10 f , 

[0095] 



dt¥%a>-9--^>(axT XZ)» g.Qs 26.3x 15.2 



1 


Yi 


Zi 


ei 


Di 


Ndi 






1 


0.00 


0. 00 


0.00 


1.82 


1 






2 


0.00 


1. 82 


0.00 


7.49 


1. 58310 


30. 20 




3 


0.00 


9. 30 


18. 49 


9. 86 


1. 58310 


30. 20 




4 


-5. 93 


1. 43 


3. 23 


9. 30 


1. 58310 


30. 20 




5 


-10.65 


9.44 


-12. 55 


8.90 


1. 58310 


30.20 




6 


-11.50 


0. 68 


-22. 91 


9. 39 


1. 58310 


30. 20 




7 


-ia82 


6.46 


-25. 63 


8. 02 


1. 58310 


30.20 




8 


-lasz 


-1. 56 


-0. 01 


3. 68 


1 






9 


-18.82 


-5. 24 


-0. 01 


0. 00 


1 







R 1 9 » 

R 2 03 -7. 648 

R 8 S 10. 757 

R 9 3i » 



[0096] 



[?f4] 



(13) 
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S 3 S a °-1.09716»t-01 b 25390s-»01 t ° 2. 1514Ee-^l 

C|,3= 6.871S2e-05 C2i"-l.21862e-04 

Cq4>> 3.69209e-OS C22° l-02173e-04 C^q^ 4.95E88e-05 



2 4 13 a "-2.344686+00 b •> 4.8B786e-H)D t ''-3.SS094e4Ol 



Co2= 0- 



C2o= 0. 



Co3=-4. 480496-03 C2i=-7.45433e-03 



Cq4° 1.81003e-03 622* 



Z.09229e-03 C^q— 8. 28024e-O4 



S5S a — 6. 11985e+00 b - 1.70396e^l t —2.170336^1 



C02- 0. 



C20- 0- 



C53=-3. 23467e-04 Cg i=-l. 0798Sc-03 
C04=-3.7O249e-O5 C22=-l- 746898-04 C4(j=-1. 21908e-O4 



S 6 S a 

Cm 



t - 0. 



0. 



C20= 



Co3= 1.10097e-03 C2i=-3.73963e-04 

Cq4— 1.59598e-04 Cgg— 3. 22152e-04 €45=-!. 74291e-04 

X 7 S a — 2.11332e^l b °-1.31315e^3 t - 1.70335e4O(l 



C02- »• 



Co3° 8.29146«-05 02^—1.113746-03 

C04— 2.505226-05 C22— 5.28330e-05 €45— 2.91711e-0S 



mrnvrw ( A*t®) KzRzj^cmmjQ • ammM • mmm 

R5 • S**MR6 • IHB^R7CD5:o(DSWMRiy'jE©ffl8Sf^ 

CCD ^®ai«5js^c!)*tifeiB*«fiica-r4. 5»a^ 

[ 0 0 9 7 ] ^c*J. 2 ':>®/S«fE»l.»-rn*>liH£*ffi;© 

»BSr*») , .■r'^r<Dsa*ffiWYz¥ffio»«:jtL/r*tf* 
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